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Description 



BACKGROUND OF THE INVENTION 

This invention relates to disposable diapers hav- 
ing elasticized leg openings, and more particularly 
to an improved side closure for such disposable dia- 
pers. Still more particularly, this invention relates to 
an improved side closure tor disposable diapers 
having elasticized leg openings comprising an outer 
fastening means and an inner fastening means. 

Disposable diapers are well known articles of 
manufacture which are worn by infants and inconti- 
nent persons. Disposable diapers are worn about 
the lower torso and are intended to absorb and con- 
tain urine and feces thereby preventing the urine 
and feces from soiling, wetting, or otherwise con- 
taminating the articles (e.g., clothing, bedding, etc.) 
which come into contact with the diaper wearer. 

In general, disposable diapers all have the same 
basic structure which comprises an absorbent core 
encased between a liquid permeable user contacting 
topsheet and a liquid impermeable backsheei The 
prior art, of course, teaches numerous variations 
of and elements in addition to the basic topsheet, 
backsheet, and absorbent core arrangement. For 
example, an improvement in the performance of dis- 
posable diapers has been achieved by the addition 
of an elastic means along the portion of the disposa- 
ble diaper which contacts the wearer's thigh there- 
by providing elasticized leg openings when the dia- 
per is worn. 

When using a disposable diaper having elasti- 
cized leg openings the diaper user fits the diaper on 
the wearer and fastens it about the wearer's waist 
thereby effecting a side closure. Fitting the diaper 
about the wearer usually requires the front and 
back waist portions of the diaper to overlap each 
other. As the diaper is worn the movements of the 
wearer and the forces induced by the elastic means 
at the leg openings tend to cause the overlapping 
front and back waist portions to shift position rela- 
tive to each other. In other words, overlapping 
front and back waist portions are subjected to forc- 
es which tend to cause the front and back waist por- 
tions to assume a position relative to each other 
which is different from the position they assume 
when the diaper is initially fitted to the wearer. Un- 
less such shifting is limited the fit and containment 
characteristics of the diaper are degraded as the 
diaper is worn. 

A number of concepts have been proposed for 
fastening a disposable diaper about the waist of the 
wearer. For example, U. S. Patent 3,848,594, which 
issued to K. B. Bueil on November 19, 1974, teaches 
a tape fastening system for effecting a side closure 
in disposable diapers which has an improved manu- 
facturers joint (i.e., the attachment between the fas- 
tener tape and the diaper which is made by the manu- 
facturer). U. S. Patent 3,359,980 which issued to 
C. L Rosenblatt on December 26, 1967 and U. S. 
Patent 3,638,651 which issued to D. Torr on Febru- 
ary 1, 1972 both teach diapers in which a side clo- 
sure is effected by overlapping portions of the dia- 



per. Additional side closures are described in U. S. 
Patent 3,776,232 which issued to C. H. Schaar on 
December 4, 1973 and U. S. Patent 4,122,552 which 
issued to F. Tedford on October 31, 1978. Both the 

5 Tedford and Schaar patents are directed to improv- 
ing the side closure by affixing the front and back 
waist portions together over a relatively large area 
The Scharr patent achieves this result by using two 
fastening mechanisms while the Tedford patent us* 

10 es a single fastening system which covers a rela- 
tively large area. 

None of the foregoing patents are specifically di- 
rected to disposable diapers having elasticized leg 
openings and the special problems of maintaining 

15 good fit characteristics associated with such dia- 
pers. U. S. Patent 4,253,461 which issued to D. L 
Strickland et al. on March 3, 1981, is directed to a 
disposable diaper having elasticized leg openings 
and achieves an improved side closure by provid- 

20 ing separate fastening means at the waist and at the 
thigh. 

In disposable diapers having eiasticised leg open- 
ings, a portion of the contractive force generated 
by the elastic means used at the leg openings of 

25 such diapers is directed into the waist portion of the 
diaper. These forces together with the movements 
of the diaper wearer tend to cause shifting of the 
front and back waist portions. Shifting, as used 
herein, is the movement of the front and bade waist 

30 portions relative to each other from the position 
they assume when the diaper is initially applied. 
When such relative motion occurs the fit about the 
wearers legs and waist becomes looser and less ef- 
fective in containing waste products. 

35 It is therefore an object of the present invention 
to provide an improved side closure for disposable 
diaper having elasticized leg openings. 

A further object of the present invention is to 
provide an improved side closure which maintains 

40 the fit of the diaper at the waist and at the elasti- 
cized leg openings during wearing. 

An additional object of the invention is to provide 
a disposable diaper having elasticized leg openings 
which has improved urine and feces containment 

45 characteristics. 

SUMMARY OF THE INVENTION 

According to the present invention there is pro- 
50 vided a disposable diaper comprising: 

a liquid permeable topsheet; 
a liquid impermeable backsheet, said backsheet 
being affixed to said topsheet; 
55 an absorbent means for absorbing liquids, said 
absorbent means being encased between said top- 
sheet and said backsheet; 

longitudinal marginal portions adjacent both longi- 
tudinal sides of the disposable diaper; 
60 elastic members operatively associated with both 
of said longitudinal marginal portions; 

first and second waist portions at opposite ends 
of the disposable diaper, said waist portions having 
longitudinally extending edges, said second waist 
65 portion having first and second panels, said panels 



3 



EP 0 240 213 B1 



4 



comprising those portions of the second waist por- 
tion overlain by the first waist portion when the dia- 
per is fastened about the waist of the wearer; 

an outer fastening means for maintaining said 
first waist portion and said second waist portion in 
an overlapping configuration, at least a portion of 
said outer fastening means being adjacent to the re- 
spective longitudinal sides of the disposable diaper; 
wherein the diaper also comprises inner fastening 
means for resisting shear forces between said re- 
spective overlapping first and second waist por- 
tions, each said inner fastening means being posi- 
tioned in the region of its respective panel and hav- 
ing its major dimension oriented parallel to the 
longitudinally extending edges of said waist portions. 

The disposable diaper of the present invention is 
provided with an outer fastening means and with an 
inner fastening means, which means together pre- 
vent relative motion between the front and back 
waist portions. 

When the elasticized disposable diaper is placed 
around the waist of the wearer the waist portions of 
the elasticized disposable diaper are made to over- 
lap. The outer fastening means affixes the overlap- 
ping portions of the waist portions to each other and 
maintains them in contact with each other. The inner 
fastening means limits and preferably prevents 
shifting of the overlapping portions thereby main- 
taining a good fit about the leg and waist of the wear- 
er. The resulting disposable diaper thereby exhibits 
improved urine and feces containment characteris- 
tics when compared to prior art diapers. 

The outer fastening means prevents separation 
of the overlapping waist portions. Thus, the outer 
fastening means must resist the tensile and peel 
forces encountered when the diaper is worn. Adhe- 
sive tapes as are well known in the disposable dia- 
per art are suitable for use as the outer fastening 
means. 

The inner fastening means may take many forms. 
Any means whereby shifting of the overlapping por- 
tions of the waist is limited and preferably prevent- 
ed Is suitable as an inner fastening means. For ex- 
ample, the inner fastening means may be an area- 
which is covered with an adhesive so that when the 
waist portions of the diaper are overlapped they ad- 
here to each other. Alternatively, the inner fasten- 
ing means may comprise an area on one of the waist 
portions which when brought into contact with the 
other overlapping waist portion becomes mechani- 
cally entangled therewith, further, the inner fasten- 
ing means may be of a type that is either passive 
(Le., requiring no special action by the diaper user) 
or active (i.e., requiring the diaper user to take ac- 
tion to activate the inside fastening means). 

BRIEF DESCRIP TION OF THE DRAWINGS 

Figure 1 is a partially cutaway perspective view 
of an elasticized disposable diaper incorporating 
the present invention. 

Figure 2 is a partially cutaway perspective view 
showing the disposable diaper of Figure 1 in the con- 
figuration it would assume when placed on a wearer. 



DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now to the drawings, there is shown a 
preferred embodiment of the present invention as it 

5 would be used in a disposable diaper intended to be 
worn by an infant. As used herein, the term 
"disposable diaper" refers to a garment generally 
worn by infants or incontinent persons, which is 
drawn up between the legs and fastened about the 

10 . waist of the wearer and further, which is intended to 
be discarded after a single use (i.e., it is not intend- 
ed to be laundered or otherwise restored and re- 
used). 

Figure 1 is a partially cut away perspective view 

15 of the disposable diaper 10 of the present invention 
prior to its being folded and placed on the diaper 
wearer by the diaper user. As can be seen in Figure 
1, a preferred diaper 10 basically comprises a liquid 
permeable topsheet 12, an absorbent means 14, a liq- 

20 uid impermeable backsheet 1 6 and elastic member 18. 
While the topsheet 12, absorbent means 14, liquid im- 
permeable backsheet 16, and elastic member 18 may 
be assembled in a variety of well known configura- 
tions, a preferred disposable diaper configuration 

25 is described generally in U. S. Patent 3,860,003. 

Figures 1 and 2 show a preferred embodiment of 
the diaper 10 in which the topsheet 12 and the back- 
sheet 16 are coextensive and have length and width 
dimensions generally larger than those of the ab- 

30 sorbent means 1 4. The topsheet 1 2 is superposed on 
the backsheet 16 thereby forming a periphery 20 of 
diaper 10. The periphery 20 defines the outer pe- 
riphery or, In other words, the outer extent of the 
diaper 10. The periphery 20 comprises first end 22, 

35 second end 24, first longitudinal side 26, and sec- 
ond longitudinal side 28. 

The topsheet 12 may be affixed to the backsheet 
16 in any suitable manner as is well known in the dia- 
per manufacturing art In a preferred embodiment a 

40 multiplicity of longitudinal adhesive bands 30 of hot- 
melt adhesive are applied along the full length of the 
backsheet 16 generally parallel to the longitudinal 
centerline 70 of the backsheet 16. The longitudinal 
adhesive bands 30 serve to affix the topsheet 12 to 

45 the backsheet 16 at those points where these three 
components come together. The extent and location 
of the points where the topsheet 12, backsheet 16, 
and longitudinal adhesive bands 30 come together 
will depend on the spacing between the longitudinal 

50 adhesive bands 30 and on the distance the topsheet 
12 and the backsheet 16 extend beyond the absorb- 
ent means 14. The number of longitudinal adhesive 
bands 30 and the spacing therebetween should be 
sufficient to securely bond the topsheet 12 to the 

55 backsheet 16 in the area between the periphery 20 
and the edge of the absorbent means 14. 

A hot-melt adhesive suitable for use as longitudi- 
nal adhesive bands 30 is manufactured by Eastman 
Chemical Products Company, of Kingsport, Tennes- 

60 see and marketed under the tradename Eastobond 
A-3. It wQI be noted that the above described man- 
ner of affixing the topsheet 12 to the backsheet 16 
causes the topsheet 12 to be affixed to the back- 
sheet 16 intermittently along the first and second 

65 ends, 22 and 24. The absorbent means 14 is thereby 
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encased between the topsheet 12 and the backsheet 
16. Of course, many alternative methods affixing 
the topsheet 1 2 to the backsheet 1 6 may be used with 
satisfactory results. For example, the topsheet 12 
may be affixed to the backsheet 16 indirectly rather 
than directly as shown in Figure 1. Thus, an interme- 
diate member may be used to affix the topsheet 12 to 
the backsheet 16. 

The diaper 10 has first and second waist port 42 
and 44 extending, respectively, from the first end 
22 and the second end 24 of the diaper periphery 
20 toward the lateral centerline 31 of the diaper 10 a 
distance from about 1/5 to about 1/3 the length of the 
diaper- The waist portions 42 and 44 comprise 
those portions of the diaper 10 which, when worn, 
encircle the waist of the wearer. The crotch portion 
46 is that portion of the diaper 10 between first and 
second waist portions 42 and 44, and comprises 
thai portion of the diaper 10 which, when worn, is po- 
sitioned between the legs of the wearer and covers 
the lower torso of the wearer. Rrst and second 
waist portions 42 and 44 are formed with longitudi- 
nally extending edges 45, 47, respectively dis- 
posed parallel to longitudinal center line 70. 

The absorbent means 14 may be any means which 
is generally compressible, conformable, non-irritat- 
ing to the wearer's skin/ and which is capable of ab- 
sorbing and retaining liquids. A preferred absorb- 
ent means 14 has first and second opposed faces 
32 and 34 respectively and comprises an absorbent 
layer 36 and first and second tissue layers 38 and 
40, respectively. The first and second tissue lay- 
ers 38 and 40 overlay the major surfaces of the ab- 
sorbent layer 36 to form the first and second op- 
posed faces 32 and 34 of the absorbent means 14. 

The absorbent layer 36 is intended to absorb and 
contain liquid and may be manufactured in a wide va- 
riety of sizes and shapes (e.g., rectangular, hour- 
glass, etc.) and from a wide variety of liquid absorb- 
ent materials commonly used in disposable diapers, 
such as comminuted wood pulp which is generally re- 
ferred to as airfett Other liquid absorbing materials 
may also be used in the manufacture of the absorb- 
ent layer 36 such as a multiplicity of plies of craped 
cellulose wadding, absorbent gelling material, ab- 
sorbent foams or sponges, or any equivalent mate- 
rial or combination of materials. The total absorbent 
capacity of the absorbent layer 36 should, howev- 
er, be compatible with the design liquid loading in the 
intended use of the disposable diaper 10. Further, 
the size and absorbent capacity of the absorbent 
layer 36 may be varied to accommodate wearers 
ranging from infants through'adults. 

The preferred embodiment of diaper 10 illustrated 
in Figures 1 and 2 has an hourglass shaped absorb- 
ent layer 36, and is intended to be worn by infants 
ranging in weight from 12 to 26 pounds (5 kgs. to 12 
kgs.) The absorbent layer 36 is, therefore, a batt of 
airfett approximately 16 inches (41 cm) long when 
measured along the longitudinal centeriine, approxi- 
mately 12 inches (32 cm) across the first and second 
ends 22 and 24, and approximately 4 inches (10 cm) 
across the narrowest part of the crotch portion 46. 
The absorptive capacity of the airfelt used for the 
absorbent layer 36 is sufficient to absorb and re- 



tain from 8 to 16 grams of water per gram of absorb- 
ent material. Accordingly, the airfelt used in the pre- 
ferred embodiment shown in Figures 1 and 2 weighs 
from 30 to 56 grams and has a generally uniform cal- 
5 iper. It should be understood, however, that the 
size, shape, configuration, and total absorbent ca- 
pacity of the absorbent layer 36 may be varied to 
accommodate wearers ranging from infants through 
adults. Therefore, the dimensions, shape, and con- 
10 - figuration of the absorbent layer 36 may be varied 
(e.g. the absorbent layer 36 may have a varying cal- 
iper, or a hydrophiiic gradient, or may contain ab- 
sorbent gelling materials). 
The first and second tissue layers, 38 and 40, 
15 are intended to improve the tensile strength of the 
absorbent core 14 and to reduce the tendency of 
the absorbent layer 36 to split, lump or ball when 
wetted. The first and second tissue layers, 38 and 
40, also help to improve lateral wicking of liquids, 
20 thereby providing a more even distribution of liquid 
in the absorbent layer 36. While a number of materi- 
als and manufacturing techniques may be used to 
manufacture the first and second tissue layers, 38 
and 40, satisfactory results have been obtained 
25 with sheets of tissue paper having a basis weight of 
approximately 10 pounds per 3000 square feet (16 
gms per square meter) and having an air permeabili- 
ty of approximately 100 cubic feet per' minute per 
square foot (30 cubic meters per minute per square 
30 meter) over a 0.5 inch (1 3 mm) water pressure drop. 
While the first and second tissue layers, 38 and 40, 
are preferably coterminous with the absorbent lay- 
er 36, they may have different dimensions, a differ- 
ent configuration, or they may be omitted entirely. 
35 The absorbent means 14 is superimposed on the 
backsheet 16 and is preferably affixed thereto by 
any means as is well known in the diaper art. For ex- 
ample, the absorbent core 14 may be secured to the 
backsheet 16 by a uniform continuous layer of adhe- 
40 sive, a patterned layer of adhesive, or an array of 
lines of spots of adhesive. In the preferred embodi- 
ment illustrated in Figures 1 and 2 the longitudinal ad- 
hesive bands 30 are used to affix the absorbent 
core 14 to the backsheet 16. 
45 The backsheet 16 is impermeable to liquids and 
prevents liquids absorbed by the absorbent means 
14 from wetting the undergarments, clothing, bed- 
ding, and other objects which contact the wearer of 
the disposable cfiaper 10. Preferably the backsheet 
50 16 is a polyethylene film of from 0.0005 to 0.002 
inches (0.012 to 0.051 mm) thick, although other flexi- 
ble liquid impermeable materials may also be used. 
As used herein, the term "flexible" refers to materi- 
als which are compliant and which readily conform to 
55 the shape and contours of the human body. A suita- 
ble polyethylene film is manufactured by Monsanto 
Chemical Company and marketed in the trade as 
Film No. 8020. The backsheet 16 is preferably em- 
bossed and/or matte finished to provide a more 
60 clothlike appearance. Further, the backsheet 16 
may have passages which permit vapors to escape 
from the absorbent means 14 while still preventing 
liquid from passing through the backsheet 16. 
In a preferred embodiment, the backsheet 16 has 
65 a modified hourglass shape extending beyond the 
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absorbent layer 36 a minimum distance of at least 
0.5 inches (1.3 cm) around the entire diaper periph- 
ery 20. The marginal portion 48 is that portion of the 
diaper 10 between the diaper periphery 20 and the 
edge of the absorbent layer 36 and comprises longi- 5 
tudinal marginal portions 50 adjacent first and sec- 
ond longitudinal sides 26 and 28, respectively in the 
crotch portion 46. 

The topsheet 12 is compliant, soft feeling, and 
non-irritating to the wearer's skin and prevents the 10 
wearer of the diaper 10 from contacting the absorb- 
ent core 14. Further, the topsheet 12 is liquid perme- 
able permitting liquids to readily penetrate through 
its thickness. A suitable topsheet 12 may be manu- 
factured from a wide range of materials, such as 15 
natural fibers (e.g., wood or cotton fibers, synthet- 
ic fibers (e.g., polyester, polyethylene, polypropyl- 
ene), or a combination thereof. Alternatively, the 
topsheet 12 may be a foam, such as the reticulated 
foams which are well known in the art or any of the 20 
formed films which are also well known in the art. 

A number of manufacturing techniques can be 
used to manufacture the topsheet 12. For example, 
the topsheet 12 may be woven, nonwoven, 
spunbonded, carded, or the Gke. A preferred top- 25 
sheet 12 is carded, and thermally bonded by meant 
well known to those skilled in the nonwoven fabrics 
art 

Preferably the topsheet 12 has a weight of from 
15 to 21 g/m* a minimum dry tensile strength of at 30 
least 400 grams per centimeter in the machine direc- 
tion and a wet tensile strength of at least 55 grams 
per centimeter in the cross machine direction. 

The elastic members 18 are affixed to the diaper 
10 along both longitudinal marginal, portions 50 so 35 
that they tend to draw and hold the diaper 10 against 
the legs of the wearer. Thus, when worn the diaper 
10 will have elastidzed leg openings. While this re- 
sult may be accomplished by any of several means 
as are well known in the diaper art, a particularly 40 
preferred diaper construction incorporating elastic 
strips is described in detail in the hereinbefore ref- 
erenced U. S. Patent 3 860 003, and a method and 
apparatus suitable for manufacturing a disposable 
diaper having elastic leg bands are described in U. 45 
S. Patent 4 081 301. 

Relating the teachings of U. S. Patent 3 860 003 
to the preferred embodiment shown in Figures 1 and 
2 it can be seen that elastic members 16 are opera- 
tive^ associated with both longitudinal marginal por- 50 
tions 50 in the crotch portion 46 in an elastlcally 
contractible condition so that in a normally unre- 
strained configuration the elastic members 18 effec- 
tively contract or gather the longitudinal marginal 
portions 50. 55 

As used herein the term "operativeiy associated 
with" refers to two or more components which act to- 
gether. In the preferred embodiment shown in Fig- 
ures 1 and 2 the elastic members 18 are operativeiy 
associated with both longitudinal marginal portions 60 
50 in the crotch portion 46. Thus, the elastic mem- 
bers 18 are affixed to the longitudinal marginal por- 
tions 50 so as to cause the longitudinal marginal por- 
tions 50 in the crotch portion 46 to be contracted or 
gathered. A suitable method for incorporating elas- 65 



tic members 18 into a disposable diaper is described 
in the aforesaid U. S. Patent 4,081 ,301 . 

In the preferred embodiment illustrated the elas- 
tic members 18 are affixed to a portion of the back- 
sheet 16 in the longitudinal marginal portions 50. A 
suitable adhesive will be flexible and of sufficient 
adhesiveness to hold the elastic member 18 to the 
backsheet 16 while the elastic member 18 is 
stretched. An adhesive which has been used with 
satisfactory results is manufactured by Findley Ad- 
hesives Corporation of Bm Grove, Wisconsin and 
is marketed under the tradename Findley 581-334- 
01. 

The elastic members 18 can be operativeiy associ- 
ated with the longitudinal marginal portions 50 in an 
elastically contractible condition in at least two 
ways. For example, the elastic member 18 may be 
stretched and while in the stretched condition af- 
fixed to the uncontracted and unstretched longitudi- 
nal marginal portions 50. Alternatively, the longitudi- 
nal marginal portions 50 may be contracted (e.g., by 
pleating) and then affixing the unstretched elastic 
member 18 to the contracted longitudinal marginal 
portions 50. 

Suitable elastic members 18 may be manufactured 
from a wide variety of elastic materials such as nat- 
ural rubber, or elastomeric films such as Kraton, 
ethylene propylene-dimonomer, and polyurethane. 

In addition, the elastic member 16 may take a multi- 
tude of configurations. For example, the width of 
the elastic members 18 may be varied from 0.015 
inches to 1.0 inches (0.38 mm - 25 mm) or more; the 
elastic members 18 may comprise a single strip of 
elastic material or may comprise several parallel or 
non parallel strips of elastic material; or the elastic 
members 18 may be rectilinear or curvilinear. Still 
further, the elastic member 18 may be affixed to the 
diaper 10 in any of several ways which are well 
known in the art. For example, the elastic members 
18 may be uitrasonically bonded or heat sealed into 
the diaper using a variety of bonding patterns or 
the elastic members 18 may simply be glued to the 
diaper 10. The outer fastening means with inner fas- 
tening means are particularly useful for preventing 
gapping at the elasticized leg openings caused by 
curvilinear elastic members. 

One material which has been found to work well 
as an elastic member 18 is an elastic tape having a 
cross section of 0.007 inches by 0.25 inches (0.18 
mm by 6.4 mm) and which is manufactured from natu- 
ral rubber. Such a product is marketed by East- 
hampton Rubber Thread Company under the trade- 
name L-1900 rubber compound. The preferred elas- 
tic member 18 produces a tensile force of 100 grams 
when stretched 100 percent from its relaxed condi- 
tion. 

The cfiaper 10 is provided with an outer fastening 
means 54 for maintaining the first and second waist 
portions 42 and 44 in an overlapping configuration 
when the diaper 10 is worn. Thus, the diaper 1 0 is fit- 
ted to the wearer and a side closure formed. 

More specifically, the outer fastening means 54 
affixes the first waist portion 42 to the second waist 
portion 44 thereby maintaining the first and second 
waist portions 42 and 44 in an overlapping configu- 
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ration. Thus, the outer fastening means 54 must be 
affixed to both the first waist portion 42 and to the 
second waist portion 44 in a manner and with a 
strength that is sufficient to resist the forces act- 
ing to cause the first and second waist portions 42 
and 44 to separate during wearing. 

The outer fastening means 54 may comprise any 
of the wei! known means for achieving a side 
closure such as Velcro strips or patches, buttons, 
or snaps. A preferred outer fastening means 54 is 
an adhesive tape 55 as is weii known in the diaper 
art 

Any of the well known configurations and con- 
structions may be used as the adhesive tape 55. 
For example, trie adhesive tape 55 may be a single 
use tape or a multiple use tape (i.e., refastenable). 
A preferred adhesive tape 55 is a Y-shaped tape 
as described in detail in the previously mentioned 
US Patent 3848594. 

The outer fastening means 54 are provided at 
both the first and second longitudinal sides, 26 and 
28 respectively. 

The preferred adhesive tape 55 illustrated in Fig- 
ure 2 has a manufacturers end 56 and a users end 
58. The manufacturers end 56 is that end of the ad- 
hesive tape 55 which the manufacturer of the dia- 
per 10 affixes to the diaper 10 while the users end 58 
is that end of the adhesive tape 55 which the user 
affixes to the diaper 10 when fitting the diaper 10 to 
the wearer. The manufacturers end 56 is affixed to 
the first waist portion 42 and after fitting the diaper 
1 0 about the waist of the wearer the users end 58 is 
affixed to the second waist portion 44 thereby 
causing the diaper 10 to encircle the waist of the 
wearer and effecting a side closure. 

The second waist portion 44 has panels 62. The 
panels 62 are those portions of the second waist 
portion 44 which are overlain by the first waist por- 
tion 42 when the diaper 10 is fastened about the 
waist of the wearer. The extent to which the second 
waist portion 44 is overlain and thus the extent to 
which panels 62 are formed will depend on the over- 
all dimensions and shape of the diaper 10 and the 
size of the wearer. 

The diaper 10 is provided with an inner fastening 
means 60 (Figure 2) for reducing and preferably 
preventing shifting of the panels 62 and the first 
waist portion 42 relative to each other. The inner 
fastening means 60, therefore, resists the shear 
forces which act to cause the panels 62 to shift 
their position relative to the first waist portion 42 as 
the diaper 10 is worn. 

As described hereinabove, the diaper 10 is gen- 
erally fitted, to the wearer so that the diaper 10 con- 
forms to the wearers waist and legs thereby provid- 
ing protection against leakage. It is desirable to 
maintain the diaper 10 in the configuration in which it 
is applied so that the conformity about the wearers 
waist and legs is also maintained. Thus, it is impor- 
tant that the panels 62 be retarded and preferably 
prevented from shifting their position relative to the 
first waist portion 42 while the diaper 10 is worn. The 
purpose of the inner fastening means 60, therefore 
is to maintain the panels 62 and the first waist por- 
tion 42 in the position relative to each other that 



they assume when the diaper 10 is initially fitted to 
the wearer. As shown in Figure 2, inner fastening 
means 60 is disposed with its major dimension orient- 
ed parallel to the longitudinally extending edges 45 

5 and 47 of the waist portions 42 and 44. 

After the initial placement of the panels 62 
against the first waist portion 42 during fitting of 
the diaper 10 to the wearer the panels 62 - first 
waist portion 42 interface is subjected to shear 

10 forces which act in such a manner as to cause the 
panels 62 and first waist portion 42 to shift position 
relative to each other. If such a shift in position of 
the panels 62 and first waist portion 42 occurs the 
conformity of the diaper 10 about the waist and legs 

15 of the wearer will be degraded. Thus, the inner fas- 
tening means 60 must have a shear resistance suf- 
ficient to resist the shear forces acting on the pan- 
els 62 ~ first waist portion 42 interface. These 
shear forces are induced by the elastic members 18 

20 and by the movements of the diaper wearer. 

As used herein the term "shear forces" refers to 
the forces encountered during the wearing of the 
diaper 10 and which forces tend to cause the panels 
62 to shift position with respect to the first waist 

25 portion 42. Shear forces are to be distinguished 
from peel forces which cause the panels 62 to sepa- 
rate or move away from the first waist portion 42. 
Peel forces are resisted by the outer fastening 
means 54 while the shear forces are resisted by the 

30 inner fastening means 60. 

While the inner fastening means 60 may take 
many alternative configurations it has been found 
that an inner fastening means 60 capable of resist- 
ing shear forces of at least 500 grams and prefera- 

35 bly at least 750 grams and most preferably at least 
1000 grams works well. The shear resistance of the 
inner fastening means 60 may readily be determined 
in accordance with the procedure described herein- 
after. 

40 The inner fastening means 60 may either by inte- 
gral (i.e., a discrete separate element affixed to dia- 
per 10) or unitary (i.e., a single piece of material that 
is neither divided nor discontinuous) with the panels 
62, or with the first waist portion 42, or with both the 

45 panels 62 and the first waist portion 42. For exam- 
ple, the surface of the panels 62 which contacts the 
first waist portion 42 may be manufactured so as to 
mechanically engage that portion of the first waist 
portion 42 which overlays the panel 62. Alternative- 

50 ly the inner fastening means 60 may comprise a lay- 
er of adhesive applied to the panels 62 which adhe- 
sive has a high enough shear resistance to prevent 
the panels 62 from shifting with respect to the over- 
lapping portions of the first waist portions 42. Alter- 

55 natively, the adhesive may be applied to the first 
waist portion 42. it is not necessary for the inner 
fastening means 60 to have a high resistance to 
peel since the overlapping portions of the first and 
second waist portion 42 and 44, are maintained 

60 against each other by the outer fastening means 54. 
In the preferred embodiment illustrated the inner 
fastening means 60 is integral with the panels 62 
comprising a layer of material affixed to the panels 
62 and capable of mechanically engaging the top- 

65 sheet 12 (i.e., the layer of material becomes entan- 
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gled in the fibers of the topsheet 12). A suitable ma- 
terial is marketed by 3M Corporation, St Paul, Min- 
nesota, under the tradename SJ 3492. An alterna- 
tively preferred inner fastening means 60 compris- 
es a layer of adhesive such as that marketed by 3M 
of St. Paul, Minnesota under the tradename OEM 
1524 which is applied to the panels 62. 

The Inner fastening means 60 is preferably af- 
fixed to both panels 62 and covers an area 25.5 mm 
wide (i.e., generally perpendicular to longitudinal 
centerline 20) by 255 mm long (i.e., generally parallel 
to longitudinal centerline 70) at the comers of the 
diaper 10. 

The shear resistance of the inner fastening 
means 60 is a measure of the ability of the inner fas- 
tening means 60 to resist shear forces and thus 
prevent the panels 62 from shifting position with re- 
spect to the first waist portion 42. The shear resist- 
ance of the inner fastening means 60 may be deter- 
mined using any method which measures the force 
required to first initiate movement between the pan- 
els 62 and the first waist portion 42 at a contact 
pressure of 17 grams/square centimeter. The follow- 
ing procedure for determining the shear resistance 
of the inner fastening means 60 was used with good 
results. Two samples are cut from the diaper 1 0. The 
first sample is cut from one of the panels 62 and 
comprises that portion of the panel 62 which is over- 
lapped by the first waist portion 42 when the diaper 
10 is worn and the second sample is cut from the 
first waist portion 42 and comprises that portion of 
the first waist portion 42 which overlaps the panel 
62 when the diaper is worn. The first sample should 
have dimensions sufficient to permit it to cover the 
face of a 63.5 millimeters square sled and the seo- 
ond sample should be at least 63.5 millimeters 
square. If the inside fastening means 60 has dimen- 
sions less than 63.5 millimeters by 63.5 millimeters 
the samples should be selected so as to encompass 
as much of the inside fastening means 60 as possi- 
ble. 

Both samples are stripped of any loose or extra- 
neous material such as the absorbent means 14. The 
first sample is affixed to a friction sled which is 63.5 
millimeters square by 6.0 millimeters thick and which 
is covered on at least one surface with a 3.2 millime- 
ters thick, medium-density foam rubber which is 
wrapped snugly around the sled and fastened in po- 
sition. The wrapped sled and additional weights 
weigh 710± 5 grams. In affixing the first sample to 
the friction sled the inner surface of the backsheet 
16 of the first sample is placed against the friction 
sled. The second sample is affixed to a friction plat- 
form with the inner surface of the topsheet 12 of the 
second sample against the friction platform. 

The covered friction sled is then set on the sec- 
ond sample thus simulating the conditions when the 
diaper 10 is worn. A shear force is applied to the 
friction sled, along a line parallel to the friction plat- 
form and the force required to first initiate a sliding 
of the friction sled relative to the friction platform is 
the shear resistance of the inner fastening means 
60. The shear force may be applied and measured 
using any technique or apparatus that will be known 
to those skilled in the testing art It has been found, 



however, that the shear resistance of the inside 
fastening means may easily be determined using a 
tensile tester of the types manufactured by instron 
Corporation of Canton, Massachusetts and mar- 
5 keted under the tradename Instron 1101-TM, 1102- 
TMS, 1122 and 1130. 



Claims 

10 

1. A disposable diaper comprising: a liquid perme- 
able topsheet (12); 

a liquid impermeable backsheet (16), said back- 
sheet being affixed to said topsheet; 

15 an absorbent means (14) for absorbing liquids, 
said absorbent means being encased between said 
topsheet (12) and said backsheet (16); 

longitudinal marginal portions (50) adjacent both 
longitudinal sides (26, 28) of the disposable diaper; 

20 elastic members (18) operatively associated with 
both of said longitudinal marginal portions; 

first and second waist portions (42, 44) at oppo- 
site ends (22, 24) of the disposable diaper, said 
waist portions having longitudinally extending edges 

25 (45, 47), said second waist portion (44) having first 
and second panels (62), said panels comprising 
those portions of the second waist portion (44) 
overlain by the first waist portion (42) when the dia- 
per is fastened about the waist of the wearer; an 

30 outer fastening means (54) for maintaining said first 
waist portion (42) and said second waist portion in 
an overlapping configuration, at least a portion of 
said outer fastening means (50) being adjacent to 
the respective longitudinal sides (26, 28) of the dis- 

35 posable diaper; characterised in that the diaper al- 
so comprises inner fastening means (60) for resist- 
ing shear forces between said respective overlap- 
ping first and second waist portions (42, 44), each 
sad inner fastening means (60) being positioned in 

40 the region of its respective panel (62) and having 
its major dimension oriented parallel to the longitudi- 
nally extending edges (45, 47) of said waist portions 
(42,44). 

2. A disposable diaper according to claim 1 where- 
45 in said inner fastening means has a shear resist- 
ance of at least 500 grams. 

3. A disposable diaper according to either one of 
claims 1 and 2 wherein the shear resistance of said 
inner means is at least 750 grams. 

50 4. A disposable diaper according to any one of 
claims 1-3 wherein the shear resistance of said in- 
ner means is 1000 grams. 

5. A disposable diaper according to any one of 
claims 1-4 wherein said inner fastening means com- 

55 prises a layer of adhesive applied to said first panel 
and to said second panel. 

6. A disposable diaper according to any one of 
claims 1-4 wherein said inner fastening means com- 
prises a layer of adhesive applied to said first waist 

60 portion. 

7. A disposable diaper according to any one of 
claims 1-4 wherein said inner fastening means com- 
prises segments of said first panel and said second 
panel having a surface texture which engages said 

65 first waist portion. 
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8. A disposable diaper according to any one of 
the preceding claims wherein said elastic members 
are curvilinear. 

9. A disposable diaper according to any one of 
claims 1-7 wherein said elastic members are rectilin- 



Revendicatlons 

1. Una couche k jeter aprds usage comprenant 
une feuilie de dessus (1 2) permeable aux liquides; 

une feuilie de fond (16), impermeable aux liquides, 
ladite feuilie de fond dtant fixee k ladite feuilie de 



d'adh6sif appiiquee audit premier panneau et audit 
second panneau. 

6. Une couche & jeter aprds usage selon Tune 
quelconque des revendications 1-4 dans laquelle 
ledit moyen d'attache Interieur comporte une couche 
d'adhdsif appiiquee k ladite premidre partie de 
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un moyen absorbant (14) pour absorber les liqui- 
des ledit moyen absorbant dtant enferm§ entre ladi- 
te feuilie de dessus (12) et ladite feuilie de fond (16); 

des parties marginaies longrtudinales (50) prds 
des deux cdt6s longitudinaux (26, 28) de la couche k 20 
jeter aprds usage; 

des dements eiastiques (18) associes de manure 
active avec deux desdites parties marginaies lonai- 
tudinales; " 

des premidre et seconde parties de tailie (42, 25 
44), aux extr6mit6 opposes (22, 24) de la couche k 
jeter aprds usage, lesdites parties de tailie ayant 
des bords s'dtendant longftudinaiement (45, 47), la- 
dite seconde partie de tailie (44) ayant un premier et 
un second panneaux (62), lesdits panneaux compor- 30 
tant ces parties de la seconde partie de tailie (44) 
recouverte par la premidre partie de tailie (42) lors- 
que la couche est attache autour de la tailie de I'uti- 
lisateur; 

un moyen d'attache exterieur (54) pour maintenir 35 
ladite premidre partie de tailie (42) et ladite seconde 
partie de tailie selon une configuration k recouvre- 
ment, au-moins une partie dudit moyen d'attache ex- 
terieur (50) dtant adjacent aux bords longitudinaux 
respectits (26, 28) de la couche k jeter aprds usa- 40 
ge; caracterisd en ce que la couche comporte en 
outre un moyen d'attache interieur (60) pour r6sis- 
ter aux forces de cisafllement entre lesdites premie- 
re et seconde parties de tailie respectives en re- 
couvrement (42, 44), chacun dudit moyen d'attache 45 
interieur (60) 6tant dispose dans la zone de son pan- 
neau respectif (62) et ayant sa plus grande dimen-* 
sion orientde paralldiement aux bords s'dtendant 
longftudinaiement (45, 47) desdites parties de tailie 
(42, 44). 50 

2. Une couche k jeter aprds usage selon la re- 
vendication 1, dans laquelle ledit moyen d'attache in- 
terieur a une resistance aux forces de cisaillement 
d'au-moins cinq cents grammes. 

3. Une couche k jeter aprds usage selon Tune ou 55 
Tautre des revendications 1 et 2, dans laquelle la re- 
sistance au cisaillement dudit moyen interieur est au 
moins de sept cent cinquante grammes. 

4. Une couche k jeter aprds usage selon Tune 
quelconque des revendications 1-3, dans laquelle la 60 
resistance au cisaillement dudit moyen interieur est 

de mille grammes. 

5. Une couche k jeter aprds usage selon I'une 
quelconques des revendications 1-4, dans laquelle 

ledit moyen d'attache interieur comporte une couche 65 



7. Une couche k jeter aprds usage selon I'une 
quelconque des revendications 1-4 dans laquelle le- 

- drt moyen d'attache interieur comporte des seg- 
ments dudit premier panneau et dudit second pan- 
neau ayant une texture de surface qui vient en con- 
tact avec ladite premidre partie de tailie. 

8. Une couche k jeter aprds usage selon I'une 
quelconque des revendications prdcddentes, dans 
laquelle lesdits elements eiastiques sont curvilignes. 

9. Une couche k jeter aprds usage selon I'une 
quelconque des revendications 1-7, dans laquelle 
lesdits elements eiastiques sont rectiiignes. 

Patentanspruche 

1. Wegwerfwindel mft: einer fiOssigkeftsdurchlas- 
sigen Oberlage (12); 

einer flQssigkeitsundurchlassigen Unteriage (16), 
die an der Oberlage befestigt 1st; 

einem Absorbiermittel (14) zum Absorbieren von 
Flussigkeiten, wobel das Absorbiermittel zwischen 
der Oberlage (12) und der Unteriage (16) einge- 
schlossen 1st; 

Langsrandteile (50) nahe beiden L£ngsseiten (26. 
28) der Wegwerfwindel; 

elastischen Eiementen (18), die mrt beiden Langs- 
randteilen in Wirkverbindung stehen; 

ersten und zweiten HOftteilen (42, 44) an gegen- 
Oberiiegenden Enden (22, 24) der Wegwerfwindel, 
wobei die Huftteile in Langsrichtung verlaufende 
Rander (45, 47) haben, wobei der zweite HOftteil 
(44) erste und zweite Felder (62) aufweist, die jene 
Abschnitte des zweiten HQftteiles (44) enthalten, 
die vom ersten Huftteil (42) Qberiagert werden, 
wenn die Windel urn die HOfte des TrSgers befestigt 
wird; 

einer auBeren Befestigungseinrichtung (54), urn 
den ersten Huftteil (42) und den zweiten HOftteil in 
Oberlappendem Zustand zu halten, wobei zumindest 
ein Teil der auBeren Befestigungseinrichtung (50) 
nahe den entsprechenden Ungsseiten (26, 28) der 
Wegwerfwindel liegt; dadurch gekennzeichnet, daB 
die Windel auch innere Befestigungseinrichtungen 
(60) aufweist, urn Scherkraften zwischen den einan- 
der Oberiappenden ersten und zweiten HOftteilen 
(42, 44) zu widerstehen, wobei jede innere Befesti- 
gungseinrichtung (60) im Bereich ihres zugeordne- 
ten Feldes (62) angeordnet ist und ihre Hauptab- 
messung parallel zu den in der Ungsrichtung ver- 
laufenden R&dem (45, 47) der HOftteile (42, 44) 
orierrtiertist 

2. Wegwerfwindel nach Anspruch 1, bei welcher 
die innere Befestigungseinrichtung eine Scherfe- 
stigkeit von zumindest 500 g hat 

3. Wegwerfwindel nach Anspruch 1 Oder 2, bei 
welcher die Scherfestigkeit der inneren Befesti- 
gungseinrichtung zumindest 750 g betragt 
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4. Wegwerfwindel nach einem der AnsprOche 1 
bis 3, bei welcher die Scherfestigkeit der inneren 
Befestigungseinrichtung 1000 g betrigt 

5. Wegwerfwindel nach einem der AnsprOche 1 

bis 4, bei welcher die innere Befestigungseinrich- 5 
tung eine Schicht aus Webstoff aufweist, die am er- 
sten Feld und am zweiten Feld angebracht 1st 

6. Wegwerfwindel nach einem der AnsprOche 1 
bis 4, bei welcher die innere Befestigungseinrich- 
tung eine Schicht aus Webstoff aufweist, die am er- 10 
sten HOftteil angebracht ist 

7. Wegwerfwindel nach einem der AnsprOche 1 
bis 4, bei welcher die innere Befestigungseinrich- 
tung Segments des ersten Feldes und des zweiten 
Feides aufweist, die eine Oberfiachentextur haben, 15 
welche am ersten HOftteil angreift 

8- Wegwerfwindel nach einem der vorhergehen- 
den AnsprOche, bei welcher die elastischen Elemen- 
te gekrOmmt sind. 

9. Wegwerfwindel nach einem der AnsprOche 1 20 
bis 7, bei welcher die elastischen Elemente geradlh 
nig sind. 
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